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$/120/60/000/02/027/052 
£032/E3}4 
A Mass Spectrometer with a digicvacuah nase Analyzer 
resolution approximately 100 - 150, mass range 1 - 200, 


amplifier sensitivity 1.107?” A. minimum measurable 


9 -10 


partial pressure of a component 10.7 - 10 mm Hg. 


residual gas pressure in the analyzer c 10 6 mm Hg, time 
of recording of the mass spectrum (1 - 100 mass units) 

10 - 12 min. A typical mass spectrum obtained 18 shown 1n 
Figure 2. A block diagram of the apparatus 18 shown in 
Figure 1. The inner surfaces of the various tubes are 
covered by a layer of SnO,. which improves the vacuum in the 
analyzer. Outgassing 15 carried out by external] heating 
by firing a getter and by switching-on an r1onisation 
monometer (Bayard and Alpert - Ref 8). There are 2 figures 
and 11 references. 9 of which are Soviet. 1 English and 

1 German. 


ASSOCIATION: Kiyevskiy gosudarstvennyy universitet (Kayev State 
University) 

SUBMITTED: March 16, 1959 a: 
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after. which their ‘emiasion reached 57. re 


Ni-free. cathodes had no ‘such trend. © ; 
tivated than those with 7—9% Ni, The explanation’ offered for the — 
is. _ Bdaorption « of colloidal Ba particles by colloidal Ni Ni eens 
“{ £2: formulas; .and ‘T table... pace 103) 
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cundarters. G. E. Pata Note in ZA. Ehaper Teor 
Fiz, 28, 652-3 (Wo. 7, 1951) In Russian. 
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USSR/Physics - Semiconductors Nov 51 


"Influence of Surface Levels on Chemical Potential 
and Work Function of Semiconductors »” G. Ye. Pikus, 
Leningrad Polytech Inst 


"Zhur Eksper i Teoret Fiz" Vol XXI, No 11, 
pp 1227-1238 


Discusses effect of superficial levels on state of 
chem potential, output of work, and its variation 
in elec fields, on elec cond of semiconductors and 
On stopping layer in case of contact of semicon- 
auctor and metal. Obtained results show new pos- 
sibilities of expti investigation of superficial 
states. Acknowledges assistance of Prof A. I. An- 


Belm. Submitted 10 Jan 51. _ 204793 
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PIKUS, G. YE. 


USSR/Physics - Electron Optics Mar 52 


"Influence of Surface of Electrons State on Optical 


Properties of Semiconductors and Dielectrics," G. o 


Ye. Pikus, Leningrad Polytech Inst 


a Eksper i Teoret Fiz" Vol XII, No 3, pp 331- 
3 


Studies reflection of electromagnetic waves from 
Plane surface in presence of surface cond produced 
by electrons of superficial zone. Shows that at 
angles of nearly 90° incidence reflection increases 
with increasing incident angle, if vector E is 


SO ee ee een >) tt Oe 
Parallel to surface; and decreases, if E is nearly 
Perpendicular. This particular angular relation 

of reflection produced by electrons of superficial 
zone is different from reflections produced by 
other factors. Indebted to A. I. Ansel'm and Ye. 

F. Gross. Received 18 Jun 51. 
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USSR/Physics — Thermodynan. 25 
Card yl > Pub. 153-Lyye, oe 
Author * Pikus, 3. Ye. 
Title : The: solu nw oe, 
soe - tion to one type of nonstationary therm) Problems 
eas : ure tekh. fiz., 2h, 287-51, Feb L954 
rac > Discusses: a method for solving the th 
ermal problem in tne case of 


Institution 


Submitted > May 17, 1953 
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USSR/Physics - Photoeffect FD-149} 
Card 1/2 > Pub. 146-14/20 

Author > Pikus, G. Ye, 

Title : Photoeffect from Surface levels 

Periodical] : @hur. eksp, 4 teor. fiz, “7, 369-381, Sep 1954 

Abstract : The external Photoeffect procuced by knacking out electrons from the 


Current forms an essential part of the whole photo-current from the 
Semiconductor. Indebted to Prof A, I, Anselm, Eight references, in- 
cluding 2 foreign. 

Institution 


Submitted : April 29, 1953 


CIA-RDP86-00513R0012408 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R001240: 


35 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


tem, om 

ane Tnlluence 62 euesy.. 

; BES Ge VUrlace Ctgtag anon Wee eee : 

Flectrical Pronuptie. nh ele: ~ O- 2iteurens on the Prtiannt o. 
Gaal ei 4 ot Se Lenicaic.etars an? felectricn." pig ie Tang ay 

en ry heningrac Croucr of lenin Clatn ee : gio Cay lane ree 

= ‘ - aed yun : ment 3 4 wot. . : : : 

(Yr, Ne ll, Mar 05) se EON ir eat ia 2 


SO: Sum. Mo. -* 2- Se Gaus 
co CC ghesSurve: of Ceteaat ee : 

Bs veal a Se a fees 

VOTE Te an Porintan] 


i 
~ ote 2 i ¢ 
Pissertationcs Ne leeward at USSR Yaisher p a i 
ew adeuer Fouea*iinal Inetitut.one Mi) 


CIA-RDP86-00513R0012408 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP8&6-00513R001240: 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 | 


USSR/Physics - Semiconductors conference 
Card 1/4 Pub. 153 - 20/26 


Author 7 Pikus, G. Ye.; Firsov, Yu. A. 
Meme wr 
Title : Conference on the theory of semiconductors 


Periodical : Zhur. tekh. Piz., Lo, Ne 12 (Hovem: er), TE 2G = 74 


Abstract : ‘conference on the tneory of semiconductors, called by the Cormission on 
Semiconductors in the Presidum of the Academy of Sciences USSR, was held 
in Leningrad from 4 to & February 1955. leading rhysi- 
cists and theoreticians of Mc VSk, Khar 'kov, 
Chernovits and other i Olid state 


- zone the- 


d and amcrphous 
differ from those ce 
t mobility ts anapy){- 
h the free path length 
wavelength of electron 
hat relations have yet 
conductors (electric, 
ristics. The conference 
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teal 


Card 2/4 Pub. 153 - 20/26 FD 3164 
heard and discussed 12 reports on the following 9 most important divis! 
of semiconductor theory. I. Theory of polarons: 3. I. Pekar, "Present sta 
tus of semiconductor theory" (to be published in next issue). M. F. Deyyen, 
"Theory of optical, magnetic and electric properties of metal-anmoniacal so- 
lutions." II. Polyelectron theory of semiconductors: §$. V. Vonsovskiy, 
"Certain problems of the polyelectron quantum-mechanical theory of sem‘con- 
ductors" (tc be published in ZhTF). Ye. P. Agafonova, "Accelerating action 

of external electric field on a system of interacting electrons in a crystal 
lattice” (she showed that in the polar model the acceleratin; action c? field 
on a system in nonpolar state is practically absent in syite of nonzerc :; -ob- 
ability of polarization cr the system, :.e.in spite of probable formaz.on of 
pairs and holes by the field; and that if the system has a Sinite number of 
pairs and holes then consideration of thermal motion of lattice ives an ex- 
pression for electrical conductivity in weak field like that in the mono- 
electron theory). V. L. Bonch-Bruyevich, "Zone scheme of homeopolar crystal 
and oscillations of the crystal lattice." III. Magnetic properties cf semi- 
conductors: A. G. Samoylovichand L. L. Korenblit, "Certain rroblems of the- 
ory of magnetism or semiconductors." IV. Theory of excitons: A. I. Ansel'm 
and Yu. A. Firsov, "Length of free flight path of nonlocalized exciton in 
atomic and ionic crystals." V. Theory of mobility thermal and calvanomacnetic 
effects: T. A. Kontorova, "Theory of mobility of current carriers in atomic 
semiconductors." VI. Theory of fluid and amorphous semiconductors: A. 1. 
Gubanov, "Zone theory of fluidity for close ordering” (the author sclved the 
one-dimensional problem earlier, in ZhETF, 26 (2), 139, 1954). VII. Theory 

of radiatorless transitions: M. A. Krivo,laz, "Theory o° thermal trans :tions.” 
VIII. Theory of rectification: K. B. Tolpyso, “Distribution cf concentrations 
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Pub. 153 - 20/26 FD~3164 


of carriers and ratio of electron and hole current." IX. Catalstic 
of semiconductors: F. F. Voi'kenshteyn, "Mechanism of catalytic action 
semiconductors” {the author expresses the assum;tion that clectrons and 
holes on the surface of a semiconductor can ;lay the role of free valencec, 
and that the atoms ani molecules adsorbed on the surface can :a;-ture tnese 
electrons ). 


In his concluding speech of the conference A. I. Ansel'm noted the following 
principal directions of the future develo;ment of solid-state theory: joly- 
electron theory of the solid state; application of ,eneral methods of yuantun 
theory of the field to the ;roblem of interaction of electrons with iatt:ce 
oscillations; electrical and marnetic properties of crystals (theory cf 4°- 
electric constant, diamagnetism, paramagnetism, and ferromagnetism cf crys- 
tals); energy peek ain and mobility of current carriers in amorphous and 
fluid media; kinetic processes in semiconductors and metals (electrical con- 
ductivity, galvanoma;netic and thermomarnetic effects, influence of strong 
fields); theory of ion crystals (polar theory); theory of kinetic rrocesses 
(electrical conductivity, galvanomagnetic and thermomarnetic effects) in 
semiconductors with small mobility where the concept of free path lenrth 
loses sense; optical properties of electron crystals (internal photoe‘%ect., 
absorption spectra, theory of the exciton); dynamics of crystal lattic: (os- 
cillation spectra, heat capacity, heat conductivity); phase transitions .n 
erystal lattices, the theory of defects and impurities in crystals; nonsta- 
tionary processes in a semiconductor (variable external fields), radiospec- 
troscopy of solids, and cyclotron effect: theory of rectification and 
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Card 4/4 Pub. 153 - 20/26 FD - 31% 


amplification in semiconductors, and theory oF semiconductor devives; the 
electronics of thermoelectron:s emission, secondary electron emission, se@lf- 
electron emission, external photoeffect of interaction of ions with the sur- 
face of the solid; theory of catalytic action of semiconductors. 


Submitted +: April 4, 195° 
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Category USSR/Electricity - S miconductors G-3 
Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 4171 


Author : Pinus, Gye. 
Title ’ Thermal and Giavanomagnetic Effects in Semiconductors when Calculating 


the Variation of the Carrier Concentration. I. Therma).-and Gal vano- 
metric Effects 


Orig Pub ; Zh. tekhn. figiki, 1956, 26, Nol, 22-35 


Abstract : Discussion of the basic thermal and galvanomagnetic effects in semi- 
conductors with current carriers of two polarities. The deviations 
fram the equilibrium concentration of carriers are calculated for 

the case of weak fields, when the excess concentration is small compared 
with the equilibrium concentration of the carriers. 
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Categcry : USSR/Electricity - Semi conductors G-3 
Abs Jour - Ref Zhur - Fizika, Ne 2, 1957, No 4172 


Author ~ Pikus. G-Ye 
Title ‘Fhermal and Galvanomagnetic Effects in Semiconductors When Calculating 
the Change in Concertration of Current Carriers. II. Galvanomagnetic 
Effects in Strong Fields. Electron and Exciton Thermal Conductivity 


Orig Pub : Zh tekhn. f121k1, 1956, 2v, No 1, 30-590 


Abstract : The results of the preceding work (Abstract 4171) are generalized 
t- the case cf a strong electric field and for the limiting (weak 
and strong) magnetic fields It is calculated, that in the strong 
fields the concentrat 10r of the pairs can aiffer considerably fram 
the equiiibrium concentration. The author calculates also the electron 
and excition neat eanauctivity of the semiconductor with allowance 
for deviations from the equilibrium concentration. 
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Category : USSR/Atomic and Molecular Physics - Liquids 


Abs Jour : Ref Zhur - Fizika, No l, 1957 No 970 
: Bresler, g.Ye., Pikus G.Y¥ 


Author e. ; 
: On the Separation of Ions by Their Mobilities. 


Title 
56, 26, Nol, 109-125 


Orig Pub : Zh. tekhn. fiziki, 19 


phenomonological theory 0 
example the separation of 
derived for the 


Development of 8 
mobilities, using 4s 4n 
by electrolysis. Expressions are 
ary distributions 0 
of isofope concentrated at the edge 
{he laws derived are applied to the 
separation of Hg and Ga and to the calculation of 
mobilities of the isotopes of these elements. 


Abstract : 
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AUTHOR: _PIKUS ,G.E. PA 2pre 
TITIZ: Thermal- and Galvananagnetic Effects in Semiconductors under Con- 


sideration of the Modification of the Concentration of Current 
Carriers. (Termo- 1 galvanomagni tnyye effekty Vv poluprovoijnikakh 
pri uchete jzmeneni ya kontsentratsii nositeley toka, Russia) 
PERIODICAL: Izvestiie Akad.Nauk SSSR, Otdel.Tekhn. » 4957, Vol 21, Nr i: 

pp 103-103 (U.S.S.R-) 

Received: & / 1957 Reviewed: 5 / 199? 


ABSTRACT: The following is 4 ahort extract from the contents of the lectur¢- 
(The detailed article was published in Zhurnal Eksperm. i Teoret. 

Piziki, 1956, 26, 22, 36). 
This work investigates the thermal- and galvanomagnetic effecta of 
semiconductors with both signs of the current carriers. The modifi- 
cation of the concentration of electron-hole couples in weak fields 
(where the concentration of the couples differs Lattle from the 
concentration of equilibrium) and in strong magnetio fields 4g in- 
vestigated. In strong fields uH/C >? 1 (um mobility, 
H - field strength of the magnetio field). applies. 
The problem of the influence exercised by deviation from equi librium 
concentration on thermal conductivity resulting from electrons OF 
exitons is inveatigated. 
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Thermal- and Galvanomagnetic Effects in Semiconductors under aie 
sideration of the Modification of the Concentration of Curren 
Carriers. 


The above is a translation of thia short report. (No tllustrations). 


ASSOCIATION: Not given 


AVAILABLE: Library of Congress 
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SUBJECT ussk / PHYSICS card 1 / 2 PA - 1992 
AUTHOR YozE,V.P., PIKUS,G-E., SOROKIN, 0. V. 
TITLE On the Problem of the Influence exercised by an Exterior Electro- 


static Pield on the Velocity of Surface Recombination in Germaniun. 
PERIODICAL Zurn.techn.fis, 21, faco.1, 23°29 (1957) 
Issued: 2 / 1957 


Experimental method and _resuite: The velocity of surface recombination was 
moasured by the methods developed by 0.V.SOROKIN, gurn. techn. fis. 26,11 (1956). 
On this occasion the effective diffusion lengths L_ were oxperimentally de- 
termined, and from the values found in this way the velocities of surface re- 
combination were computed. Investigations were carried out with rectangular 
plates made of monocrystalline n- and p-germanium. The upper boundary surface 
of the sample served for the mounting of metal probes: phosphorus bronze for 
n-germaniun and tungsten for p-gernaniun. On the upper boundary surface of 

the sample 6 rectilinear stripe of ~ 0,005 cm width, which was vertical to the 
longitudinal axis of the sample, was {lluminated. A mica plate which was costed 
with silver on one side and had 4 thickness of fron 0,0022 - 09,0030 om was 
pressed or pasted on to the lower boundary surface. An eleotric voltage of up 
to 6 kV was applied to this silver coating. The block scheme of the measuring 
device is shown in form of 4 drawing. 

A diagram illustrates the typical ourve which ie obtained on the ecreen of the 
oscillograph by bringing aprobe into contact with the sample. When applying 

an exterior electric field to the sample the ourve partly changed its shape, 
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aHUZE, VP. yPIKUS) ode. 2 AOKI P 
The Determination (Ff te er eek sie ERA ets inte ty ears 
Change of Semicanductor hearastarce is the av etic Pie.c- 
(ietod izmer niya gkcros*1 poverchnvethsy rekanb nats.) pe 
eniyu soprot isleniys peluprovocn.ca V Magi Aue pole ~Russ 
PERIODICAL Zhurnal Tekh (Piz. ,1957,V2) O75 Nr 6, ir 4167-1973 (o.5.5.4. 


alsa ale 


ABSTRACT Ak new method for the measurement of the velocity of surface re- 
combination is depertbea. it 18 based on the dey cadence of the 
resistance of a semiconductor sample in a magnetic field cn the 

recombination velocity on {tn surfaces. The results of experiney: 
tal chekings of this method are given. They aytee well with tres 
retical predictions; --*- they fully prove the theoretice} finat 
conclusions mentioned in the work of one of the authora (3.Ye. 
Pikus, 1T,1956,Vol 26, pages 22-50) with regard to the dependence 
of the seaiconductor-resistance jn the magnetic field on the ve- 
locities of the surface-recombinations,the voltage and the fre- 
guency of the electric field, as well as on the voltage of the 
magnetic field. The method presented can be used for the investi- 
gation of the inflaence of an exterior electrostatic fiel+ and cf? 
the outer medium on the velozity of aurface recombination. Atopre 
sent such experiments are carried out and will be published 1a 
ter an various works» 

(1 table, 6 jllustrations and 3 Slavic references). 
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AUTHCR: Pikus. G. Ye. 57-27-7- 32/40 


TITLE: Hole Dispersion in Germanium and Silicon (Reaseyaniye dyrok 
vy cermanii i kremnii). 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957, Vol. 27, Nr Ty 
pp. 1606-1609 (USSR) 


ABSTRACT: A calculation of the matrix-elements in lattice-vibration- 
dispersions was performed for the case that the hole remains 
in the same zone and for the case that the hole goes over 
into another zone. The results show that the transitions 
between the zones are no forbidden zones and that the 
average value of the probability is practically equal 
for the transitions within one zone and for the transitions 
from one zone into another, although the probability of a 
transition from the state with a wave vector k into a state 
k' 4s in a complicated way dependent on the angle between 
k and k'. Theory and experiment show that the interzone 
transitions play the same essential part in disparsions 48 
the transitions within the zone. Thervfore holes go over 
from a light into a heavy state and inversely on a distance 
of some free lengths of path. This explains the failure 

Card 1/2 of the tests separetely to determine the drift of the light 
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Hole Dispersion in Germanium and Silicon 57-27-7- 32/40 


and the heavy holes. It is not at all possible separately 
to write down diffusion equations for the two types of 
holes as it was done by E. Ritter, Phys. Rev. 101, 1291, 
1956. Both types of holes diffuse jointly with an average 
mobility and their concentration ratio is equal in all 
points. vhis paper was read on October 9-13, 1956 in Kiev 
on the meeting dealing with the theory of semiconductors. 
There are 1 table and 9 references, @ of which are Slavic. 


ASSOCIATION: Institute for Semiconductors AS USSR, Leningrad 
(Institut poluprovodnikov AN SSSR, Leningrad). 


SUBMITTED: December 20, 1956 


AVAILABLE: Library of Congress 


1. Electrons-Diffusion 2, Germanium-Hole diffusion-Theory 
3. Silicon-Hole diffusion-Theory 4. Semiconductors-Theory 
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TITLE: 
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ABSTRACT: 


ASSOCIATION: 


SUBMITTED: 
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Gs Life 
Pikus, G. Ye., Sorokin, U.V. 57-11-2735 
a ear 


A New Method of Measurement of hiagnetic Field Intensity ‘Nev, 
metod izmereniya napryaznennosti magnitnogo polya) 


Zhurnal Tekhn. fiz., 1957, Vol. 27, Nr 11, pp 2647-2651, (JSSu; 


It is referrec to earlier pacers of the autnor in Zhurnal Pexnn. 
Fiz., 13956, Vol. 26,22 and Zhurnal Tekhn Fiz., 1957, Vol. of, cle? 
and here a new method for measuring magnetic fields is sur.,ested 
which is based on the effect of a concentration modifiction of the 
current carriers in a semiconductor-pattern being situated in 4 
weak magnetic field on the occasion of transmitting electric cur- 
rent through the pattern. The computations carried out give evi- 
dence of the possibility to measure magnetic fields of a voltage 


of 5.107 up to 107) Oersted with a linear de; endence of the measu- 
red electric voltage on the voltage of the magnetic field by means 
of this method. There are 3 figures and 5 Slavic refererces. 


Institute for Semi-Conductors AN USSR, Leningrad (Institut poia- 
provodnikov AN SSEK, Leningrad) 


April 3, 1957 
Library of Congress 
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feck of electron bombardment of oxide cathodes on fas eeneration 


and thermionic emission [with summary in Bngliesh]. Ukr. fiz. zbur. 
4 no.32329-142 My—Je 458, (MIRA 11:10) 


1. Kiyevakiy gosudaratvennyy universitet im. f.G,Shevchenko. 
(Cathndes) (Thermonic amission) (Grasse) 
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tie total resistavce ro r_(1 4 0,1 Uj). An ugetil preerty 
ef these non-linear resistances ia the fact that tee as. 
A 


wl othe chance of resistance, as it is to be seen fre. 
formulae, depends on the dircetion of the el.ctrice- wc. 

: ; ine se fe + 
13 el the mametic fiel!. whe decree of non-linenriey of 


rosistance can be ineresned if in place of a constart ciicnes 
ap clvetrenamet is used whic ia fed fron the sane sou.ce: 
fro: which the resiata..ces the..selves are fed. In this co. 
also the @opendence of «ron HY is made use of. The na cnatic 
fiele strenzt!. is chanved and thus the magnitude of the 
char. of resistance can be independently influenced. “cer 
are 9 references, % of whic are Siavic. 
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AUTHORS: Bresler, S-Ye-, Fikus GYei* gov /57- 28=10-23/4C 
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TITLE: On the Theory of the Separation of Isotopes and of Alloy 


Components by Current Passage Through the Liquid Metal 
(K teorii razdeleniya yzotopov i komponent splavov pri propuskanil 
toka cherez zhidkily metall) 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, Vol 28, Nr 1C, PP 2282-2288 (ussR qs 


ABSTRACT: In a previous paper (Ref 1) the authors developed a phenomeno- 
logical theory of isotope separation by current passage through 
the liquid metal. It was assumed in this instuince that the dif- 

ference in the mobility of the ions ia the cause for the ion 
separation. It was shown that the process of separation can be 
specified by 4 non-linear aifferential equation (1). The mechan- 
ism advanced in reference 1 18, however, not the only one that 

is possible (Refs 3 - 6), the interaction of the ions with the 
electrons not being taken into account in refernece 1. This is 

a more detailed study of the different aeparation mechanisms. 

It is shown that equation (1) gives a correct description of the 
separation process algo under various other possible assumptions. 
The constant y¥ contained in the equation i8 invested with aiffer- 
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Alloy Componente by Current rassage Through 
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ry 
y2 a. » where Quy = Wy 7 Ho denotes the difference between 


the ion mobilities. There are 2 figures and 10 references, 3 of 
which are Soviet. 
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(Semiconductors ) 
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(Semiconductor surface physics; collection of articles] Fizika 

poverkhnosti poluprovodnikev; sbornik statei. Moskva, Izd-vo 

inostr,lit-ry, 1959. 423 p. (MIRA 13:5) 
(Seni conductors) 
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Pikus, G. Ye, Fiks, V. B. SOV /181-1-7-8/21 


Electrokinetic Effects in Liquid Metals. I 
Fizika tverdogo tela, 1959, Vol 1, Nr 7, pp 1062-1071 (USSR) 


Liquid metal is assumed to be contained in a thin capillary tube. 
On the passage of current the wall or an immobile boundary layer 
receive a pulse in the direction of the electron current as a 
result of nonelastic electron scattering at the boundary. The inert 
mass of the liquid is given the same pulse in the opposite 
direction. In an open capillary tube this effect causes the liquid 
to flow, whereas an electroosmotic pressure, P, is produced ina 
closed tube. This results in the generation of convection currents - 
in the current direction on the walls, in the opposite direction 
in the center of the capillary tube - which causes the liquid 
particles to mix. The process is defined by substituting the 


so-called coefficient of convection diffusion, D.- On the basis of 


the active forces, the equation for the steady flow of a viscous 
liquid, and the current distribution j(z) over the capillary tube 
cross section, Q is obtained as "transport current", that is the 
quantity of liquid passing through the capillary tube cross section 
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per unit of time and length, for the open, round capillary tube: 


Yap-o 


of the electron on the Fermi surface, € the reflection coefficient, 
and n the electron density. The cloctroosmotic pressure isn obtained 


2 
= 0-10(1- een EA - ™ denotes viscosity, £ free path 


from QP = 0.8(1-€) enE (£F , where a is the radius of the 
capillary tube. 


results as diffusion coefficient fora 
1974 (ze a)? 
0.3072D‘ 

capillary tube, where D denotes the ordinary diffusion coefficient. 


The phenomenon plays an important part in the separation of alloy 
components or isotopes. The above formulas hold for free electrons. 


D 


‘ 107" (Zz a> y2 
k 5.124D' qm 
plane capillary tube, 


for a cylindrical 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R001240: 


ere a, PSF ce. 


66252 


Electrokinetic Effectain Liquid Metalss I sov/181-1-7-8/21 


Cara 3/4 


If they ought to hold for bound electrons, 


Or 
pe. en 2.09 dt 
Nort == eR f Oi? OE k is to be substituted for n. 


t. denotes the Fermi function, & the electron energy. The 


following relations result for the "transport flow and potential” 
when using the principle of symmetry of Onsager's kinetic 
coefficients: 


el* N eN 


eff e 
«kone = 0310-8) VP , AY] 5.0 = SORA NEE ga AP. 


ff 


A table shows the ratio of the electroosmotic pressure AP to 
(1-€) AV, of AV to (1-€) AP, and the ratio of the convection 


aiffusion coefficient D, to (1-€ 2 gt for sodium, potassium 
k ’ 3 


lithium, and mercury. AV denotes the potential difference at the 
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ends of the capillary tube, AP the pressure difference, E the 
field strength in the liquid. These values hold only for laminar 
flows. Theory and the values hold only if 2 greatly exceeds the 
interatomic distance. All these data are also applicable to 
semiconductors. An exact solution for a cylindrical capillary tube 
is given in an appendix. There are 1 table and 10 references, 

4 of which areeSoviet. 
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Fike, V. B., Pikus, G. Ye — 80V/181-1-7-20/21 


Electrokinetic Effects and Electronic Viscosity in Liquid 
Metals.II 


Fizika tverdogo tela, 1959, Vol 1, Nr 7, pp 1147 - 1158 (USSR) 


When liquid metal contained in a thin capillary tube is caused 
to flow through it, "transport current" is produced on the wall 
as a result of nonelastic electron scattering. It 18 shown here 
that the "transport current", which is produced in the volume 
by nonuniform velocity distribution over the capillary tube 
crosg section, leads to what is called electronic viscosity of 
the liquid metal. An additional expression for the “"transyort 
current" density is obtained by solving the kinetic equation. 
"Transport current I" itself ia then defined by the relation 


I= -0.1(1-€)enl 74 + When the "transport current" is assumed 


to consist of two parts, i.e. the current in the volume and the 


surface current, it holds: I = -0.18(1-€)enl “a VES The "trans - 


4 


port potential" at the ends of the open ’cpnductor is given by 
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Electrokinetic Effects and Electronic Viscosity in gov /181-1-7-20/21 
Liquid Metals.II 
en]? 
the relation OVI 520 = -0.1(1-€) Pom AP (for denotation see 
Paper 4). These formulas apply to free electrons. For bound 
electrons, n is to be transformed into 


m QE afo 
Nore = - ‘aah? (Be) BE dt» where & denotes the electron 


> 
energy, ¥ ite quasi-momentun. By transforming wave vector k in 
the transition from the moving to the immobile coordinate system 
it is shown that the transformation of n into Nort is correct. 


The "transport current” influences the flow of the liquid, which 
is termed secondary electrokinetic effect. The velocity distri- 
bution along the cross section does not change, while the vis- 
cosity of the liquid changes. le 3 ae ig the contribution 
v 
made by electrons to the viscosity. This ig called electronic 
viscosity. It is shown by R. Cambers' method that the formula 
set up for the volume current holds also for the general case 
and, accordingly, also the expression for electronic viscosity. | 
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TITLE: 
Investigation 0 


PERIODICAL: Fizika tverdog° tela, 1959 Vol 1, Nr 9» (USSR) 
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Investigation of the Surface of Semiconductors 


8,-8 

1 2 
and 8, on their opposite faces1AQ,/9, = 26,8 2,8, t 
where d is the sample thickness, &, the voltage of the main 


frequency », which is incident upon the investigated part of 
the sample, §, 18 the resistivity without magnetic field. A is 


®n Hn (14d) (1+p)pn a 


given by A » 4 OKT Tnep)(nepb) 1 » Where n and p denote the 
equilibrium concentrations of electrons and holes, am and ae 


their drift mobility, Bn and ou their Hall mobility and 


1 the length of the investigated part of the sample. It is 

now described how it is possible, by means of the instrument , 

to obtain direct oacillograms reproducing the dependence of 
8,°8 

the quantity et on the applied field. Figures 2-5 show 
1°20 


such oscillograms for the two samples investigated, whose 
characteristics are given. The next section discusses the 
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SUBMITTEL: 
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interpretation of measuring results in detail; the resuits 
are given in the form of diagrams, and the numerical values 
are given in two tables. The method described is very ex- 
pedient for a quick and fairly accurate determination of the 
field-bound change of s. A. V. Rzhanov, I. A. Arkhipova, and 
V.N. Bidulya (Ref 12) applied this method to investigate the 
modulation of s through an outer electric field. Their re- 
sults, however, did not fit those by the authors in two 
points. This is discussed in the final part of the paper. 
There are 10 figures, 2 tables, and 15 references, 8 of whicn 
are Soviet. 


Institut poluprovodnikov AN SSSR Leningrad (Institute of _ 
Semiconductors of the AS USSK, Leningrad) ‘| 


A 


February 16, 1959 
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TITLE: The Influence of @ Deformation on the Energy Spectrun of the 


Holes in Germanium and Silicon 
PERIODICAL: Fizika tverdogo tela, 19595 Yol 1, Nr 11, PP 1642-1658 (USSR) 


ARSTRACT: One of the possibilities of investigating the zone atructure 
of semiconductors is the investigation of the electric proper- 
ties of deformed semiconductors. First, the authors give an 
introductory a@iscussion of some of the papers already published 
on this subject, especially those by Smith (Ref 1) and Adams 
(Ref 5) concerning tne piezoelectric resistance in n- and 
p-type germanium and silicon. The theory of these effects has 
been worked out in detail for n-germaniun, while the effects 
of deformation on the electric properties of p-germanium have 
not been investigated in detail theoretically - apart from 4 
short communication by Adams concerning the changes in the 
hole spectrum of 4 deformed crystal, which are also described 
priefly. In the present paper the authors carry out a nore de- 
tailed theoretical investigation of the effect deformations 
have on the various electric properties of semiconductors with 
Card 1/3 the aim of obtaining more detailed knowledge of the zone struc- 
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ture and -parameter and the mechanism of carrier scattering. 

An expression is derived for the hole spectrum in deformed 

germanium and silicon. The energy limits are calculated from 

the general formula. One of these limits, valid at 4 gufficient- 

ly great distance from the boundary of the zone, agrees with 

the expression obtained by Adams apart from 4 numerical factor 

in one of the terms. It follows from the formulas derived that 

while the effect of the piezoelectric resistance is compara- 

tively small and proportional to the deformation at high ten- 

peratures, the deformed crystals exhibit a marked anisotropy 

of their electric properties at sufficiently low temperatures. 

In general, the degree of anisotropy depends not on the degree 

of deformation, but only on its direction. At the beginning 

of the paper, which ig @ivided into three parts, & mathematical 

analysis is given of the valence zone in a deformed lattice. An 

expression is derived for the energy of the holes at the space 

point k E(k,€)- Then, the special cases of low and high tempera- 

tures are investigated, and the formulas obtained are evaluated 
Card 2/3 numerically (Table 2). The course of the functions ae 
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The Influence of 4 Deformation on the Energy Spectrum of the Holes in 


Germanium and Silicon 

nd shearing deformation is illustrated 
In an appendix, the authors calculate 
E(€ ,k) with exact allowance for spin-orbit interaction. The 
authore thank A. I. Ansel'ms for reading of proof and for valua- 
ble remarks. There are 2 figures, 2 tables, and 14 references, 
2 of which are Soviet. 


unilateral deformation & 
in the figures 1 and 2. 


oluprovodnikov AN SSSR Leningrad 


ASSOCIATION: Institut p 
(Institute for Semiconductors AS USSR, Leningrad ) xe 


SUBMITTED: December 2, 1958 


card 3/3 


APPRO : 
VED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001240: 


PIKUS, G. Yeo; BIR, G1. 


-type 
deformation on the electrical as eer 7p 
i ce ee Fiz.tver.tela 1 no.12: Pore 
germanium and silicon. ini 
59. 


ssSk, Leningrad. 

uprovodnikov AN ; 

peer Peep rentun--Blectric DEaperel se! 
(Silicon--Blectric properties 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408 


"APPRO 
st veD FOR Ste Tuesday, August 01, 2000 


tee soe TTS ; CIA-RDP86-00513R001240: 


= 


s/181 60/002/01/1 5/035 


2 B008 /BO11 

dhso 

AUTHORS : Fike, V- Bos pikus, G. Ye- 
{ 47 

TITLE: Electrokinetic pfreote’ jn Liquid Semiconductors 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No» 19 PP 65 - 66 


TEXT; The authors investigated the phenomena brought about by the for- 
mation of & volume charge layer on the semiconductor surface. They re- 
semble the electrokinetic phenomena to be seen in electrolytes and can 
be determined in & similar manner. Since, however, the conductivity of 
a semiconductor ip considerably lower, appreciably stronger fields can 
be generated therein, and the phenonmens themselves can be stronger 58 
compared with metals. The measurement of electrokinetic phenomens allows 
a direct deternination of the potential aifference / between the sur- 
face of the semiconductor and the volume. If the capillary walls are 
metalized from within, and there are no additional charges on the semi- 
conductor surface; Yo then equates the potential aifference of the con- 
tact between petal and semiconductor. If the capillary walls are di- 
electric, Ps ie only determined by the charge on the surface levels. 4 
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If the capillary jg metalized from outside, the charge oan be changed 
in the layer near the interface by the generation of a transverse elec- 
tric field between metal and semiconductor. Much like in experiments 
with the field effect (Ref. 2), the charge on the surface treps and 
the volume charge produced by the carriers oan be determined by measur~ 
ing the dependence of Po on the induced charge. There are 2 Soviet 
references- 
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TITLE: Analysis of Microimpurities by Means of a Magnetic Resonanc 6 


Mas8 Spectrometer > 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Ko. 4, PP 716-727 


TEXT: When high-purity materials are subjected to & mass-epectrometric 
analysis» their sensitivity 18 considerably reduced by the background 
formed by molecules and atoms of the residual gas. Thies drawback could be 
Largely avoided by two or three spectrometers connected in peries. However, 
euch a setup jie very complicated. In the paper under review, the authors 
suggest & so-called resonance mass spectrometer which is based on the prin- 
ciple of 4 synchrocyclotrone The particles are electrically accelerated 

and then forced to enter almost circuler pathe by means of a magnetio field. 
With the aid of electric pulses, the particles are accelerated in packets. 
The rest comes out of phese (Figs. 1 and 2). The authors calculated the 
resolution of the jnetrument and the sensitivity in th. analysis of micro- 
impurities. The measurable nininun concentration is, theoretically, about 
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1079. Thie requires the highest number of pulses possible, i-€., the 

highest number of ion packets possible per unit of time; a low resolution; 
and e small number of revolutions in the magnetic field. There are 5 figures 
and 10 references: 6 Soviet and 4 British. 
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TITLE: The Theory of & Plasma Thermocouple 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 4, PP- 7156-7174 


TEXT: Following 4 suggestion of Academician A. F. loffe the authors of 

the present paper carried out 4 theoretical investigation of the physical 
phenomena observed in plasma thermocouples. Plasma thermocouples convert 
electric energy jnto thermal energy in a cesium gas jn which the mean 

free path of the electrons and ions is sonsiderably shorter than the 
spacing of the cathode and the anode. The current-voltage characte~istic 
and the efficiency for boundary conditions were calculated: 1) Isothermal 
plasma} 2) no energy exchange between electrons and atoms. An example with 
the following initial data was calculated: temperature of the cathode: 
2,300°K3 temperature of the anode: 690°Ks spacing: 2mm; cesium pressure: 

+ teer;, anodic work function: 1.2 ev (Figs; 3 and 4). Hence, the efficiency 
amounted to 27 per cent. Mention is made of A. I. Ansel'm. There are 

6 figures and 19 references: 4 Soviet, 10 american, 4 British, and 1 German. 


card 1/2 XK 


Y, T 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001240: 


81968 
5/181/60/002/04/ 33/034 
The Theory of a Plasma Thermocouple osc, 


kov AN 3SSR, Leningrad 


ASSOCIATION: Institut rt chara ene ere, 


(Institute of Semicon 


SUBMITTED : December 9. 1959 X 


Card 2/2 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408 


"APPROVED FOR RELEASE: Tuesday, 


513R001240: 


i x 


je 


August 01, 2000 ee o eee 


af 


ui 


a 


Q 
aa QO, 
s/:61,'67 8020 


4 Y300 (1025, 136, 1/42) BO04 /BO5i 
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TITLE: The Theory of the Deformation Potential for Semiconductors 
Sith Conplex Band Structure 


PERIODICAL: Fizika tverdogo tela, 1960, Vol 2 9. pp esr 7-Z23¢¢ 


TEXT: In the introduction, the authors discuss the kdvantaces ef the 
deformation votertinl methed Suesested 1m 1959 by J Bardeen and 

W. Shockle (Ref 1), as well as by S I Fekar and KF Deyger, (Ref 2). 
In the present paper, they derive the Operator fcr the interaction of the X* 
electron with long-wave phonons for the case of an arbitrary de veneracy 

of the bands, eaploying the method develuned by I. x Luttinger and 

“. Kohn (Ref. 4). Here, the matrix expres.ing the Interaction between the 
electron and acoustic oscillations is identical with the matrix determining 
the change in the energy of the Carriers ir uniform deformation and which 
had been derived by the authors in Ref Be Furthermore, the method of 
deformatior potentials is used for describing the interaction between 
electron and lonz-wave Optical oscillations Ip this case, the constants 
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of the theory cannot te determined immediately from the data of the 
piezoelectric resistance The influence of spin-orbit interacticn is 
discussed. The results obtained are used for calculating the trarsiticr 
probabilities for holes in germanium and silicen Precise expres-ions 
for the trinsition probability in scattering or lattice vibrations ure 
obtaine’?. The:-- -ults area intended tc te used fcr levelcyin. « theory 
of galvancmagretic effestdtr p-type germaniun The authors thanx 

A. T Ansel'm and 2 I. Pekar for perusing the manuscript and for dis- 
cussions There are * references: 4 Seviet and ¢ UE 
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TITLE: Microimpurity Analysis by Means of a Magnetic Resonance Mass 


Spectrometer. II. Calculation of the Background Currert 


PERIODICAL: Fizika tveriogs tela, 1460. Vel. ©, No ta, bre 2. Oe Pere 
TEXT: The accuracy of Mass-spectrometric microimpurity analysis igs 
limited chiefly by the background current whirh ig due to ions -f the 
main beam components inciding upon the Teceiver after Scattering in th. 
residual gas. The most effective method of eliminating the SCattered-7 a: 
background is to use several Spectrometers in stage operation Part List 
the present paper has shown that a magnetic resonance mags Spectrometer 
can be used as ag multistage Separator, in which ®ach revolution of the 
ions constitutes a stage of the Separating cascade. The present paper 
presents a calculation of the background current sm osuch @ deviow wh: er 
is schematically Tepresented in Fig. 1} q is the source of the din 

beam which {gs bent in the magnetic field and hits a ‘hree-grii mogulat- + = 
A positive retarding voltage Yy, which ig higher than che 4- SOR aL site 
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voltage (V_) in the source, 18 applied to heer Er ee? 
q 


Accelerating pulses (amplitude: Voy interval: TS duratica: 2) Se t Raaee 


D 

C of the modulator. As La > (¥,-V 0s ah nope erateem son S22 produces 

the modulator after some time, in which the enerTey Se ine peneisati neg 

is increased by BE,. The period of mere ueTOnvt. 2S. eP teres ToakT at ny 
4 i a ih. 


~yticnal to k. A retarding fiela re 


hitting the coliector is ETE- ¢ 
aoin front of the coliector The tt noe: 
a 


Dencting the ion mass by M, gives T2652: 10 (u/H) soa: The toteq TE 
£ . 
the scattered ions is produc = 


r 


ting fields (in the mcdulator andoanm eront oo, She collectir) vbiminats 
those components of the pazkground current which are due te scat*erins i 


non-resonance jons Ly the collector and to multiple revolution of non 
resonance ions. The authors have studied that tackground current which «8 
due to ion-beam skuttering. This effect cannet be eliminate? ty retardait-é 


fields. The portion of ions scattered by She residua: @43 15 sobbed the 
shuttering ecefficient ¥3 the background Meppane hese Tees Rs 
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I, is the Current of the nein Component. The authors consider Only the cage 


Where beams of ions of Similar Masses Overlap, Since ions With largely 
differing masses usually do Not reach the Slit of the modulator, Foy 


Satisfieg, where AN is the @ifference in mass of Tesonance ang SCattereg 
ions. For this Case, the authors investigate the effect Of operation Fara- 
meters ang derive explicit formulas for w. These €xpressions are then 7 
applied to 80me specia} Cases; 1) Scattering by induced dipoles; 

2 Scattering by NOlecules With rigid dipoles. In the first Case one 


obtains w4.4978 fons with an/y~ 4972 and 8510 Pox g ois with 
ON/M = 10-3, In the secong Case one finds yw - 1.4+10-6 (AMAL 1072. ang 


W= 5.1077 (AN/M = 2.49 “)s Sines the total shutte 
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AUTHORS: Pikus, G. Ye. and Bir, G. L. 
TITLE: Cyclotron and paramagnetic resonance 11 deformed crvatais 


PERIODICAL: Fizika tverdogo tela, v. 3» fo: zt, 1961, 1001-1004 


TEXT: This is the continuation of two earlier papers, in which the aathers 
deecribed the effect of deformation on the energy spectrum of hcles +5 
germenium-type lattices. It was shown that the isoenergetic surfaces near 
the extremum in the deformed crystals are ellipsoids, and that thea efiect.ve 
masses depend largely on the direction of deformation and determine thres 


constants (Ay By D), such as the spectrum in an undeformed crystal These 
constants were determined in Ref. 3 with high accuracy From Refs 3-5 % 
{see below) it may be seen that significant data on band structure and \ 


impurity centers can be obtained by a study of resonance effects on deforned 
crystals. In this connection, & theoretical study has been made of sche 
new possibilities of determining the cyclotron and paramagnetic reg mane. of 
deformed crystals: Measurement of the cyclotron resonance of deformea 
p-type Ge or Si permits the determination of A, B, and D, as wel} as of 
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the ratio b/a of the constants of the deformation 
(€) in the [119] direction, the reciprocal effect 


directions [i101 , (Frid , and .001, are given by (1 
corresponds to “the case of a&<0, and the lower sign to dh >O. 
nance effects of InSb-type deformed crystals are of special interest 
Because gf the absence of an inversion center in these crystals, the inciine 
tion at k » O does not vanish. The terms linear in k, which ay year when 
the spin-orbit interaction is taken intc account, are smali Taking ‘*’.e8° 
terms into account, the spectrum for deformed p-type InSv crystais is 7-8 
calculated for both small and great In the case of ginall kK, the 
following relation holds for the lowest band (minimum hole energy’ 


E(k) = B°(R) + & | > a ek) wane EO CR) hace Serli an take yeas 
& uv 


2s 
Ref. 2 (FTT I, 1642, 1959)> “the © 4b (ey 


ive masses né/2uf in the 


), where the upper 8-2 
The reso- 


- ae + 4a-(€* 1 ee » ard 


XY X72 


2 
Oy - ~2Y3E at, + ed bya e yz! A ig also taken from Ref. 2. 
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Sa oe es =(A+ Z) ak ya (A—B)K, (3) 
T4497 one obtains bt, >O Ey = 7) (ks : i 
i 2 24. (A+ B)K, 
be, <0 Ey) =(A— FE BE 
v3 ot | COOTBCTCTBCHHO. 
rae KER aK, 8 ke ye , 
D sea(Aseie, (5) 
de, >0 EysQ)= (Arg gg) ee (4-75 
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D\yp +(A+ =\(k, =k): 
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Semiconductors 
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formulas from Ref. 


leads t 
Sra (hoy = SR a, Bb, 7) 
| ie cA, Bo = FyA.By- (8) 
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For deformations along ‘oo or at one obtains 
(hoa = niet (eV + #1), 9) oe 


ga? A= My =H}+ Hy), 


(upper sign: pe> 0 or dé>0y lower sign: be< 0 or d4é<0). Measurement of 
this resonance (resonance frequency 4) makes it possible to determine b and 

d and, thus, Bp, and D. v/a can be determined from measurements of resonance 

in the case of other directions of deformation. These formulas are valid 

only, for such holes, for which E(K)< dE = 22,2 Yn depends not only on > 

and d but also on the form of the waye function of the impurity center. + 
For slight deformations, Dafoe at, /E,» where 2, is the activation energy “ 


of the impurity center. There are 14 references: 6 Soviet-bloc and 
1 non-Soviet-bloc. The references to English-language publications read ag 
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The authors studied 
and particulurly 
n-type Insb and of n-type GaAs at low ,ans 
band degeneracy, whieh occurs in the 
symmetry, is eliminated by deformation. 
and galvanomagnetic fuctors are greutly changed 

valency band has turee-fold degeneracy at kK = Ue 
at k «= 0 is only degencrute in respect of spin. 

g-bund and the valency p-band is very consideraole, 
width of the forbidden band. ‘Tne study made 
only concerns effects urising at low temper tures. 
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perturbation theory, @ more general method developed by a. Ye. cikus 

(Ref. 11: ZhETF, 41, nOo- 4(10), 19615 Ref. tc; ShET?, Air no- BEV ja OMG 
was used for the calculation. Many formulas are taken from these two 
papers and also from Ref. 6 (G- Ye. rikubs Gs be Birs FETs Ty 139%, 19995 
4, 1642, 1959). (1) Valency band: The following holds for the F:milton 


operator Z t = toe 
= B+ BLK +B, ZI kk, aa, Dk Vir 
+Ce+ CLS aT) +Cy z Jd) al Cc, Lk (8c41, 641 aaa 


+C, x. (%, parkeot — caries) (1) 
where AI =HIdy> Iso dd =dd-Ss _ V.=UU— J e = Spé. 


where i = X92} i +3 2 1+ Only the first three terms were considered 
in cage of p-type germanium. By Cy are of zeroth order in v 


A ( jet/ce)3 a,» 4 very small quantity, ie of first order in z, In 


general, only those terms are considered in 7 which are linear in k and 
Card 2/ 6 


ar) 


APPROVED FO : 
R RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408 


"APPROVED FOR RELEA 
SE: Tuesday, Au 

—_ aay gust 01,2000 CIA-RDP. 
ce ee -RDP86-00513R001240: 


29691 ; 
707 5/181 /61/003/010/016/036 
effect of jeformation on the ee. Bi11/B736 


of zeroth order in if, The autnors restrict tnemselves to the case of 
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not very laree gerormations ior which: = ot . 3 is calculated by 


By. (13) from Hef. 6. ine matrix is indicated for '- The eigcenvsiues 
of é have tio-told degeneracy. At low temper: tures,s deformation in the 


490 and “11 directions 15 discussed in particular. similar formulas 
are given for niga tem ,er:turel. in deform tions the temper.ture 
dependence of resistivity of prtyre irob nas tne form a+ /T. This 
deviation from tneory can be attributed to tne presence of severa- 
ecuttering mechanisms; not BO» however, the high value of ue. Tie 
constunts »b und d taken over from Ref. 6 are estimated by uiing date from 
Rees A (ae Bec Oteers ihys. Kever 108» 3, 652, 1957) and Hef. > (ne 
Tuzzolino, Phys. never 102s vs ig5b}. Characteristically, pb is smaller 
than d by about one order of magnitude, and both constants ore negi:ives 
(2) co..duction ound: at low energies interaction between s- and velency 
p-band leads to a marked deviation from the dispersion law, causing tne 
magnetic moment of electrons to be nighly dependent on their energy. 

on deformation tnis inter..ction must cuuse 4& considerable change in 
effective macs and tne dete. nation potential constantd. 
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D = by Ag+ Bids D2 ( ArsAces | +(B,—L'— MJ Akt + 


+(L'— M) ZAK 4+-2N x [A,A,] kk, + By DA‘, + 
‘ ‘ 
+ By D Ackis skies +{[(C,— (i— m)} Ayt + m(1 — Ay)t+ 
+ (l— m) Ad. + 2n' p {[A.Ajlty -+Cy Y Attias, (42> 
Oy 7 


Tene 2( AA,) =AA,— AJA ” Q[A Aj] = AAs + AA 


holds for - 2/, 48 the spin-orbital splitting, = a, - 4, is the 


distance of the s-band from the nearest valency p-band. The 4wo limiting 


cases: EA! 2"5 and Be.2" oe are exumined. (a) Semiconductors with a 


narrow forbidden band: E. = 0.23 eV», 2h, =» 0.9 ev. The matrix for - is 


written explicitly, and the eigenvalues are oalcylated. It ie found 
that both isotropic and anisotropic deformation cause & relatively large 
variation in the effective mass of n-type InSb. An interesting aspect 
is that the variation of effective mass by anisotropic de:ormation is 
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